Neurotransmitters and their receptors in human temporal lobe epilepsy.
Patients with medically intractable temporal lobe epilepsy (TLE) undergo medial temporal lobectomy with hippocampectomy for one of two reasons. (1) A lesion (tumor or arteriovenous malformation) adjacent to, but not invasive of, the hippocampus, results in the removal of the lesion and adjacent hippocampus in order to ensure a tumor-free margin. This group will be referred to as tumor-related TLE (TTLE) patients. (2) The operation is performed when depth electrode recordings and other evaluative techniques point to the hippocampus as the focus of seizure initiation. This group will be referred to as cryptogenic TLE (CTLE) patients. Analysis of the hippocampi of these two groups of patients reveals that the TTLE hippocampus is quite similar to that of autopsy subjects in its chemical neuroanatomy. However, the dentate gyrus of the CTLE patients shows considerable morphological and cytochemical reorganization. This reorganization is characterized by a number of features. (1) There is a loss of granule cells which occurs either as a patchy loss and/or a thinning of the granule cell layer. (2) Remaining granule cells which contain dynorphin appear to produce recurrent collaterals into the inner molecular layer of the dentate gyrus. (3) In the subgranular region of the hilus (the polymorphic layer) there is a selective loss of interneurons immunoreactive for somatostatin, neuropeptide Y and substance P. (4) There appears to be an increase in fibers immunoreactive for somatostatin and neuropeptide Y which extend throughout the dentate molecular layer. Somatostatin fibers being less numerous than neuropeptide Y fibers (5). The distributions of a number of neurotransmitter receptors also show striking reorganization in the dentate gyrus of the CTLE hippocampus. (6) Second messenger systems protein kinase C and adenylate cyclase, and Na+, K(+)-ATPase activity, as determined by ouabain binding, is increased in the molecular layer of CTLE. This remodeling of the CTLE hippocampus may hold the key to the mechanisms of hyperexcitability of the granule cells in the hippocampus of this group, and consequently the generation of seizures. The removal of the hippocampus in CTLE patients results in good control of seizures, whereas removal of hippocampi that do not show such reorganization, in a group of patients classified as atypical CTLE patients, results in inadequate seizure control. These findings suggest a complex series of processes in converting the properly regulated granule cells into hyperexcitable ones.